Investigation of the interaction between a bivalent aptamer and thrombin by AFM.
Aptamers are a new class of molecular probes for protein recognition, detection, and inhibition. Multivalent aptamer-protein binding through aptamer assembly has been currently developed as an effective way to achieve higher protein affinity and selectivity. In this study, the specific interaction between bivalent aptamer Bi-8S and thrombin has been measured directly and quantitatively by atomic force microscopy to investigate the unbinding dynamics and dissociation energy landscape of the multivalent interaction. Bivalent aptamer Bi-8S contains thrombin's two aptamers, 15apt and 27apt, which are linked by eight spacer phosphoramidites. The results revealed the sequential dissociation of the two aptamers. Moreover, the dynamic force spectroscopy data revealed that the 27apt's binding to the thrombin remains largely unaffected by the eight-spacer phosphoramidites within Bi-8S. In contrast, the eight-spacer phosphoramidites stabilized the 15apt-thrombin binding.